The accuracy of predicting fetal maturity by ultrasound cephalometry, radiology, and liquor studies in patients with unknown confinement dates has been compared. The best prediction was given by ultrasound cephalometry. Liquor studies were least helpful.
Introduction
Modem antenatal care demands an accurate assessment of fetal maturity. Traditionally, this is based on a prediction of the confinement date (E.D.C.), calculated by Naegele's rule from the first day of the last menstrual period (L.M.P.). We have shown previously that in 22% of the patients attending the antenatal clinic it is impossible to predict the E.D.C. by Naegele's rule for several reasons and that in these patients the perinatal mortality ratio is 73, compared with 15 in those whose E.D.C. is known (Beazley and Underhill, 1971) .
Clinical examination of the uterine fundus during pregnancy has been shown to be an inaccurate method of estimating fetal maturity (Beazley and Underhill, 1970) . In this paper, therefore, results are presented of a study undertaken to predict an E.D.C. by ultrasound cephalometry, radiology, and liquor exination in patients whose confinement date is unknown.
Patients and Methods
Patients with an unknown E.D.C. who were admitted to this university unit at Queen Charlotte's Maternity Hospital between March 1969 and January 1971 have been studied. Their E.D.C. was considered unknown when the date of the L.M.P. was unknown; the menstrual cycle was irregular and 35 days or longer; bleeding which could be confused with a period occurred in early pregnancy; or conception occurred before the return of the menses following a previous pregnancy or oral contraception.
When possible the following tests were done: (1) measurement of the fetal biparietal diameter by ultrasound, and prediction of the E.D.C. by the method of Campbell (1969) and with the graphs of Campbell and Newman (1971) ; (2) an x-ray film in late pregnancy to assess fetal maturity by the method of Hartley (1957) ; and (3) abdominal amniocentesis to aspirate 10-15 ml of liquor amnii in late pregnancy, following ultrasound placentography. In one aliquot the cells were stained with Nile blue sulphate to assess fetal maturity by the method of Brosens and Gordon (1966 (Lind, Parkin, and Cheyne, 1969) .
In patients who delivered spontaneously the E.D.C. predicted by the tests was compared with the actual date of confinement. When induction of labour was recommended by the obstetrician in charge the results of the tests were used to decide the optimum time. Whenever possible, induction of labour for suspected prolonged pregnancy was avoided.
Results
There were 344 patients with an unknown E.D.C. Labour began spontaneoasly in 284 and in 222 of these the date of confinement was predicted by tests.
Predictions by Ultrasound.-The accuracy of prediction of the E.D.C. in 201 patients, calculated by ultrasound cephalometry, is shown in Table I . Delivery occurred within one week before to one week after the predicted date in 49% and within two weeks before to two weeks after in 73%. These results were improved to 54% and 80% respectively in 143 of the women whose fetal biparietal diameter at ultrasound was equivalent to 30 weeks' gestation or less and whose babies weighed more than 2 5 kg at birth (Table I) . (Brosens and Gordon 1966) . The accurcy of prediction with this method is shown in Table III . In this study 55% of patients delivered within the interval of time predicted by the test, but this was as long as a month in some cases. The creatinine concentration, determined in some of the liquor samples, did not improve the accuracy of prediction.
Predictions by Ultrasound and X-Ray Film Compared.-There were 88 patients who had both ultrasound and radiological predictions of an E.D.C. Ultrasound gave the best prediction in 44% of them, radiology was better in 34%, and in 22% both tests were equally good.
Predictions by Ultrasound, X-Ray Film, and Liquor Studies Compared.-There were 38 patients in whom amniocentesis was done in addition to both ultrasound cephalometry and abdominal x-ray examination. In only one of these patients did liquor studies provide a better indication of fetal maturity than the other two tests. This patient was insonated late in pregnancy, which is not the optimal time for assessment of fetal maturity. The baby weighed more than 4 kg at birth. A comparison of predictions by liquor studies and x-ray examination, undertaken in 41 patients, shows that the liquor technique was better in only four. Among 41 women who had both amniocentesis and ultrasound, liquor studies were more accurate in only two.
Fetal Hazards.-Dysmaturity or poor fetal growth occurred in 30 patients, and in eight of these the baby died. shows the perinatal mortality ratio corrected for gross fetal abnormality in all patients with an unknown E.D.C. During the second year of the study the ratio was more than halved. There was also a concurrent fall from 19% to 14% in the incidence of babies born with an Apgar score of less than five. These reductions were associated with the use of tests in only 5% more patients, but the use of ultrasound in 14% more patients. Also the induction of labour for all reasons increased in the second year from 13% to 22%. This increase was not associated with an increase in the number of babies weighing less than 2-5 kg at birth.
Discussion
The results of this study show the value of an increased clinical awareness of patients with unknown confinement dates and the importance of tests to determine fetal maturity in these women.
Ultrasound cephalometry provides a reliable assessment of fetal maturity before 30 weeks' gestation (Campbell, 1969) . In patients with an unknown E.D.C. this test should be done early in pregnancy. (Russel, 1959) , if the E.D.C. is unknown. In the present study radiological prediction of the E.D.C. was less accurate than either ultrasound cephalometry or Naegele's calculation in patients with a reliable menstrual history (Table   V) . tPark (1968) . §Beazley and Underhill (1971) .
Though fetal maturity can be calculated from liquor studies, the method is very inexact (Brosens and Gordon, 1966 (Chan, Willis, and Woods, 1969) .
In the management of patients whose confinement date cannot be calculated it is recommended that whenever possible estimation of the uterine size should be made in early pregnancy by bimanual examination (Beazley and Underhill, 1970 We accept that facilities for ultrasound cephalometry are not always available and that during pregnancy x-ray examination may be undesirable. Furthermore, amniocentesis, which can be uncomfortable for the patient, is dangerous without previous placentography. Fetal hazards, however, may be reduced by the increased, but judicious, use of these tests in patients with an unkmown confinement date.
